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(7) ABSTRACT

The invention relates to a device for determining and/or
monitoring the density and/or the level (L) of a filling
material (8) in a container (6). A transmitting unit (2) which
emits radioactive radiation and a receiving unit (3) which is
arranged in such a way that it receives the radioactive
radiation or the secondary radiation that is produced by the
interaction of the radioactive radiation with the filling mate-
rial (8) are provided. A regulating/evaluating unit (13) which
determines the density and/or the level of the filling material
(8) in the container (6) using the measuring data that is
supplied by the receiving unit (3) is also provided. The aim
of the invention is to provide a device which enables the
level or the density of a filling material in a container to be
measured reliably. To this end, the receiving unit (3) consists
of individual detector units (4). These detector units (4) are
positioned at different distances from the floor of the con-
tainer (6), so that each detector unit (4) directly or indirectly,
essentially detects the proportion of radiation that passes
through a defined partial area of the container (6) or that is
produced in a defined partial area of the container (6).
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DEVICE FOR DETERMINING AND/OR
MONITORING THE DENSITY AND/OR THE
LEVEL OF A FILLING MATERIAL IN A
CONTAINER

[0001] The invention relates to a device for determining
and/or monitoring the density and/or the level of a filling
material in a container, in which a transmitting unit is
provided that transmits radioactive radiation, and a receiving
unit is provided that is disposed such that it receives the
radioactive radiation, or the secondary radiation generated
by interaction of the radioactive radiation with the filling
material, and a regulating/evaluating unit is provided, which
from the measurement data furnished by the receiving unit
determines the density and/or the level of the filling material
in the container. The device of the invention further relates
to a device in which the transmitting unit is unnecessary,
since the filling material itself already transmits radioactive
radiation that is subsequently detected by the receiving unit.
This last feature of the invention can be employed for
instance in measuring potassium concentration, in monitor-
ing steel scrap for radioactive materials, and in monitoring
packages and trucks for radioactive materials (for instance at
boundaries between countries).

[0002] In radiometric level measurement or radiometric
density measurement, ionizing radiation is passed through
the container (tank or silo) in which the filling material is
stored. In general there are two known kinds of built-on
accessories: Either the radiation originates at a point-like
transmitting unit at the upper edge of the container and is
detected by a rod-shaped receiving unit (scintillator) which
extends over the entire fill level on the opposite side of the
container, or the transmitting unit is rod-shaped and the
receiving unit is embodied as point-like. In the latter con-
figuration, the receiving unit is preferably located in the
upper region of the container.

[0003] The receiving unit is made of either plastic or a
crystal. In either case, the gamma radiation arriving from the
container or passing through the container is at least partly
absorbed in the receiving unit. The absorbed radiation is
partly output again in the form of UV light. Since in plastic
the transmission of UV light is very slight, a wavelength
shifter is typically incorporated into the plastic as well. This
wavelength shifter converts the UV light into visible light
(as a rule, blue or green light). The converted light can
subsequently be converted into electrical signals, for
instance by a photomultiplier. The electrical signals are then
evaluated in an electronic circuit. For the sake of evaluation,
in the normal situation, the normal of light pulses is counted.
Another possible way of evaluation is to examine the
amplitude spectrum, that is, the number of pulses, sorted by
their amplitude. In both cases, it is always the entire radia-
tion that has passed through the container and the filling
material located in the container that is assessed. Depending
on the level or density of the filling material, the proportion
of the absorbed radiation is accordingly more or less high.

[0004] The known radiometric level measuring devices
have the following disadvantages:

[0005] The outcome of measurement is affected by
the temperature dependency and by the sensitivity of
the detector.
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[0006] If relatively long plastic rods are used as a
receiving unit, then a large proportion of the light is
absorbed; in that case, amplitude evaluation is of
little use.

[0007] Extraneous sources that are not part of the
measurement setup adulterate the outcome of mea-
surement.

[0008] Different wall thicknesses of the container
must be compensated for by complicated calcula-
tions.

[0009] Since the intensity of the radiation decreases
with the square of the distance between the trans-
mitting unit and the receiving unit, a linearization of
the outcome of measurement must be performed.

[0010] Another disadvantage is that with increasing
rod length, the angle of incidence of the radiation at
the container wall becomes greater. This increases
the travel length in the container wall and thus the
absorption. Since the absorption function is expo-
nential, this effect increases disproportionately
greatly as the wall thickness increases.

[0011] Given the above relationships, the measurement
accuracy of the system decreases with increasing distance
from the transmitting unit, which means that the measure-
ment accuracy is higher in the upper region of the container
than in the lower region. The ratio of the fill level to the
container diameter is limited to approximately 1/1. The
consequence of this is that upon measurement over an
extended range of levels, a plurality of transmitting units are
needed. In approximate terms, it can be said that because of
the absorption of the light in the plastic rod, the measure-
ment range for a single detector unit is limited to approxi-
mately two meters.

[0012] The object of the invention is to propose a device
which enables reliable measurement of the level or density
of a filling material that is disposed in a container.

[0013] This object is attained in that the receiving unit
comprises individual detector units, and the detector units
are positioned at different distances from the floor of the
container, so that each detector unit directly or indirectly
detects essentially the proportion of radiation that passes
through a defined partial area of the container or is generated
in a defined partial area of the container. The primary
advantage of the embodiment according to the invention is
considered to be that it is now possible to arrive at an
intensity profile over the entire fill level, or the fill level of
interest, in the container.

[0014] In an advantageous refinement of the device of the
invention, one detector unit is a solid detector and/or a liquid
detector. In particular, it is possible to use a plastic scintil-
lator or a crystal scintillator with a downstream photomul-
tiplier or a downstream PIN diode as the detector unit. An
ionization chamber can be used equally well as the detector
unit. However, it is considered especially favorable if the
detector unit is a semiconductor detector, such as a CdZnTe
detector.

[0015] Semiconductor detectors are distinguished by a
number of advantages, listed below:

[0016] No scintillation occurs; that is, there is no
detour by way of light detection. Instead, the elec-
trons released are evaluated directly in the semicon-
ductor.
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[0017] With a CdZnTe detector, energies up to 1.3
MeV (such as Co-60) can be measured.

[0018] Semiconductor detectors can be used up to a
temperature of 70°.

[0019] No effects of aging are known so far, which
means that semiconductor detectors are more stable
than photomultipliers, for instance.

[0020] As bias voltages, values from 100 V to 300 V per
millimeter of depth are needed. Voltage changes therefore
affect the outcomes of measurement only slightly.

[0021] The bias voltage supply in semiconductor
detectors, compared to photomultipliers, requires
only very low power.

[0022] Semiconductor detectors are not hygroscopic
and are chemically highly stable.

[0023] Semiconductor detectors have a linear tem-
perature coefficient; temperature compensation is
therefore easily possible electronically.

[0024] Semiconductor detectors are distinguished by
high energy resolution and a compact structure.

[0025] Semiconductor detectors do not require a
vacuum for operation; moreover, there is naturally
also no risk of broken glass—which is a major
problem with photomultipliers, for instance.

[0026] A disadvantage in certain uses of semiconductor
detectors might be that because of the small structure—the
typical crystal size is in the range of 15x15x3 mm—in
contrast to an Nal crystal, for instance, they have relatively
low sensitivity. However, this disadvantage can easily be
overcome by providing that a detector unit is assembled
from a plurality of individual detectors, and the individual
detectors are disposed such that they form a detector array.
For instance, four individual detectors are put together or
interconnected to make a rectangular detector array. It is
understood, however, that—depending on the application—
it is also possible for the detector unit to comprise a single
detector.

[0027] In an advantageous refinement of the device of the
invention, at least a first additional detector unit is provided,
which is disposed above a predetermined maximum level of
the filling material in the container, and the first additional
detector unit receives essentially only the radioactive radia-
tion emitted by the transmitting unit that has not entered into
interaction with the filling material. This additional detector
unit can be used on the one hand to take the influence of the
pressure prevailing in the part of the interior of the container
that is free of filling material into account in measuring the
level or density. Knowing the pressure is of major impor-
tance in the sense that the absorption of the radioactive
radiation in gases is highly pressure-dependent. If the influ-
ence of pressure is known, the measurement data can be
corrected accordingly. It is understood that instead of the
first additional detector unit, a quite conventional pressure
sensor can be used. Then care must merely be taken that the
pressure sensor be located above the maximum level of the
filling material in the container.

[0028] A preferred embodiment of the device of the inven-
tion provides a second additional detector unit, which is
disposed such that it detects essentially only the radioactive
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background radiation in the immediate vicinity of the con-
tainer. As a result, the influence of unwanted radioactive
radiation sources can be detected, so that the level and
density measurement data can be corrected accordingly.

[0029] As already noted above, one substantial advantage
of the embodiment of the invention is that each individual
detector unit receives only the radiation that is output in its
direction. This makes it possible to set up an intensity profile
over the entire level measurement range. Higher local reso-
lution can furthermore be achieved by providing that
between the measurement data furnished for instance by two
detector units—the two detector units can for instance be
next to one another—an interpolation is performed. Prefer-
ably, the distance between two successive detector units is
designed variably, and the distance is adapted to whatever
the desired local resolution is. It is understood that the
distance between two successive detector units can also be
kept constant over the entire level measurement range.

[0030] The embodiment of the device of the invention in
which the detector units are disposed in a predetermined
number on a retaining element has proved especially favor-
able. This facilitates mounting the receiving unit on the
container wall or in the immediate vicinity of the container
considerably. A preferred refinement of the device of the
invention proposes that the retaining element is embodied
flexibly. With a flexible embodiment, the receiving unit can
be adapted without problems to any arbitrary shape of
container.

[0031] Some detector units, such as photomultipliers, have
a relatively strong temperature dependency. In this respect,
it has proved highly advantageous if each detector unit is
assigned a temperature sensor that determines the tempera-
ture of the measurement site. Because of the ascertained
temperature measurement data, the regulating/evaluating
unit can then take the temperature prevailing at the mea-
surement site into account in evaluating the level or density
measurement data. This option in turn leads to an improve-
ment in measurement accuracy.

[0032] In a preferred refinement of the device of the
invention, a bus line is provided, over which the detector
units send their measurement data to the regulating/evalu-
ating unit. In data transmission or data communication, it is
understood that the known transmission standards can be
used, such as Profibus PA, Fieldbus Foundation, etc.

[0033] An advantageous embodiment of the device of the
invention proposes an input/output unit by way of which the
operator can select an arbitrary detector unit to secure
against overfilling; after that, via the input/output unit, the
regulating/evaluating unit generates an appropriate report/
warning as soon as the predetermined level is reached.

[0034] It has furthermore proved especially favorable if
the regulating/evaluating unit determines the measurement
data of the individual detector units with the container empty
and sets up a corresponding empty profile; an analogous
measurement profile is then obtained with the container
filled. In a final step, the regulating/evaluating unit compares
the measurement profile with the empty profile and can thus
furnish information about the formation of foam above the
filling material or the formation of scale on the container
wall.

[0035] An advantageous refinement of the device of the
invention furthermore proposes that the regulating/evaluat-
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ing unit sets up a density profile of the filling material in the
container and subsequently determines the level of filling
material in the container, taking this density profile into
account.

[0036] 1t is also provided that the regulating/evaluating
unit sets up a density profile of the filling material disposed
in the container, and that taking the density profile into
account, the regulating/evaluating unit makes the density
profile available to the operator for the sake of process
analysis and/or for regulating purposes.

[0037] According to the invention, the object is also
attained in that the receiving unit comprises two detector
units, and the detector units are positioned in different
positions along the container; that each detector unit directly
or indirectly detects essentially the proportion of radiation
that passes through a defined partial area of the container;
and from the differing extinctions of the proportions of
radiation that are detected in the two detector units, the
regulating/evaluating unit determines the density of the
medium in the container.

[0038] The invention will be described in conjunction with
the following drawings. Shown are:

[0039] FIG. 1: a schematic illustration of a first embodi-
ment of the device of the invention;

[0040] FIG. 2: a graph that shows the intensity profile
with the container empty and the container filled;

[0041] FIG. 3: a graph that shows the intensity profile
with the container empty and the container filled in the case
where foam develops on the filling material;

[0042] FIG. 4: a schematic illustration of a second
embodiment of the device of the invention;

[0043] FIG. 5: a schematic illustration of a third embodi-
ment of the device of the invention; and

[0044] FIG. 6: a plan view on a detector unit embodied as
a detector array.

[0045] FIG. 7: a block circuit diagram for one embodi-
ment of the device of the invention; and

[0046] FIG. 8: an embodiment of the device of the inven-
tion for determining the density of a medium.

[0047] FIG. 1 shows a schematic illustration of a first
embodiment of the device 1 of the invention. The filling
material 8 is stored in the container 6. The fill level of the
filling material 8 in the container 6 at the time is marked L.

[0048] A point-like transmitting unit 2 that transmits
radioactive radiation is disposed in the upper region of the
container 6. The radioactive radiation penetrates the con-
tainer wall 7 and the interior of the container 6 and is
received by the detector units 4 that are located on the
opposite side of the container 6. The detector units 4 are
either individual detectors or detector arrays 5, which are put
together from a plurality of individual detectors. One pos-
sible embodiment of a detector array 5 is also shown in FIG.
6.

[0049] The lower-case letters a, b, ¢, d stand for instance
for four different distances that the radiation travels through
the container before it is received by the corresponding
detector units 4. It is self-evident that the proportion of the
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radiation that reaches a detector unit 4 becomes less, the
greater the distance that the radiation must travel through the
filling material 8 and the container wall 7. In the case shown,
this means concretely that the radiation marked a and b is
received largely unattenuated, while the radiation that has
taken the distances ¢ and d has undergone more or less major
absorption as a result of the interaction with the filling
material 8.

[0050] Above the maximum possible level H, a first addi-
tional detector unit 9 is provided, which always receives
radiation that has not entered into interaction with the filling
material 8. This detector unit 9 serves to detect the propor-
tion of radiation that is absorbed and that occurs as a result
of pressure fluctuations in the part of the interior of the
container 6 that is free of filling material.

[0051] FIG. 2 shows a graph which represents the inten-
sity profile over the entire level H with an empty and a full
container 6. As already noted above, by means of the device
1 of the invention, an intensity profile can be set up over the
entire level or density measuring range, since every detector
unit 4 receives only that radiation that is output in its
direction by the transmitting unit 2. In FIG. 2, the following
curves are also shown:

[0052] 1(0): signal course with tank empty (zero
curve)
[0053] 1I(h): signal course with partly filled tank

(measurement curve)

[0054] 1(h)/10(h): division of the measurement curve
by the zero curve

[0055] Level (desired): actual level L

[0056] Level (measured): level derived from the
measurement curve

[0057] The procedure for how the actual level L is ascer-
tained according to the invention is preferably as follows:

[0058] The first time the system is put into operation,
a so-called zero calibration is performed. To that end,
the zero curve is ascertained with the container 6
empty; the measurement data of the zero curve are
stored in memory. Thus the zero curve reflects the
course of intensity over the entire level measuring
range with the container 6 empty. Next, with the
container 6 filled, the actual level being marked L,
the actual measurement curve is plotted. To deter-
mine the level, the measurement data for the actual
measurement curve are divided by the corresponding
measurement data for the zero curve. The result of
the division, in the measuring range in which there is
no filling material 8 present, is always equal to 1. In
all measurement ranges in which there is filling
material 8 present, the ascertained values are less
than 1. The transition from 1 to values less than 1
thus corresponds to the actual level L in the container
6. The zero calibration moreover makes it possible to
take the influence of the container geometry (for
instance different wall thicknesses, flanges, or built-
in fixtures in the container 6) into account automati-
cally in determining the level or density.

[0059] To compensate for fluctuations in the radiation
intensity of the transmitting unit or the influence of pressure
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fluctuations in the part of the interior of the container 6 that
is free of filling material, the measured value of a first
additional detector unit 9 is furthermore used for standard-
ization. For the first additional detector unit 9 to furnish
reliable measurement data, it must merely be assured that it
be located above the maximum possible level H of the filling
material 8 in the container 6.

[0060] FIG. 3 shows a graph representing the intensity
profile with the container empty and the container full, in the
case where foam forms on the filling material 8. Foam
development occurs in many chemical processes and as a
rule is unwanted, since it adulterates the measured level or
density data. Moreover, with the radiometric measuring
instruments known until now, foam detection was impos-
sible. With the device of the invention, the foam can be
detected from a second kink in the actual measurement
curve. A corresponding signal can be sent to the operator via
the regulating/evaluating unit 13 and the input/output unit
14.

[0061] Scale development on the container walls 7 can
also be recognized from the fact that the typical course of the
measurement curve changes.

[0062] In FIG. 4, a second embodiment of the device 1 of
the invention is shown schematically. This embodiment
differs from that shown in FIG. 1 in that a plurality of
detector units 4 are each disposed on a respective retaining
element 12, and the individual retaining elements 12 are
positioned such that the detector units 4 can cover the entire
measurement range. The cascading of the individual detec-
tors is moreover done in the case illustrated via a bus line 16.
The bus line 16 can connect both individually housed
detector units 4 and multiple detector units 4 that form a
detector array 5 or that are disposed on a retaining element
12 with one another. Because of this embodiment, for a
fundamentally unlimited measurement range, only one regu-
lating/evaluating unit 13 is required. The regulating/evalu-
ating unit 13 interrogates the detector units 4 in succession
and subsequently evaluates the measurement data for-
warded.

[0063] Retroactive expansions of the measurement range
can be done at any time without problems in this embodi-
ment. The communication with a remote control point, not
shown separately in FIG. 4, is effected via the bus line 17.

[0064] In FIG. 4, a second additional detector unit 11 can
also be seen, which receives the background radiation in the
immediate vicinity of the container 6. The measurement data
furnished by the second additional detector unit 11 are
likewise used for correction purposes.

[0065] FIG. 5 schematically shows a third embodiment of
the device 1 of the invention. The difference from the
embodiments shown in FIGS. 1 and 4 is primarily in the
geometry of the container 6.

[0066] Besides measuring or monitoring the level of a
filling material 8 in a container 6, the device of the invention
is also—as already mentioned several times—excellently
well suited to measuring or monitoring the density of a
filling material 8. For the sake of clarity, the following
example is referred to: In fluidized bed reactors, the density
of the filling material 8, in the normal situation, is not
constant above the level L. Because of the fluidization, gases
or clouds of dust predominantly occur in the upper region of
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the container 6 or reactor, while in the lower region the
filling material 8 is tightly packed. With conventional mea-
suring instruments, this effect is taken only inadequately into
account by assuming that the course of density corresponds
with a predetermined characteristic linearization curve. The
actual course of density over the level, however, is still
ignored.

[0067] By means of the device of the invention, on the one
hand the actual density course can be determined; on the
other, however, it is also possible for the first time for the
level to be determined exactly even when the density course
is variable.

[0068] FIG. 7 shows a block circuit diagram of one
embodiment of the device 1 of the invention. The proportion
of radiation detected by a detector element 18—the detector
element 18 is for instance a CdZnTe detector—is available
in the form of a current measurement signal at the output of
the detector element 18. The current measurement signal is
amplified in the amplifier 19 (current to voltage converter).
Next, the amplified measurement signal is supplied to the
differentiator 20 and is supplied in parallel to the comparator
21. While the differentiator 20 removes the high-energy
interference signals (such as cosmic radiation) from the
measurement signal, the comparator 21 suppresses the low-
energy noise components. The outputs of the differentiator
20 and comparator 21 are connected to the inputs of an AND
gate 22. Consequently, at the output of the AND gate 22
there are only signals which are within an energy range
defined by the symbols Ref. 1 and Ref. 2. The micropro-
cessor 23 can for instance be a counter. The signals are
carried to the regulating/evaluating unit 13 via a bus line 16.

[0069] In FIG. 8, one embodiment of the device 1 of the
invention is shown for determining the density p of a
medium 25. In the case illustrated, the container 24 is a tube,
through which a liquid medium 285, for instance, flows. The
transmitting unit 2 is disposed on one side of the container
24. The transmitting unit 2 emits the radioactive radiation,
which passes through the tube and the medium 25. Two
detector units 4 are positioned on the opposite side of the
container 24. The detector units 4 are disposed such that the
radioactive radiation must travel different distances through
the medium 25 before being detected by the two detector
units 4. It is known that the intensity of radiation on passing
through a medium 25 decreases exponentionally. The extinc-
tion formula is

Igy=lye™
[0070] in which I(d) is the measured intensity of the
radiation once it has travelled the distance d through the

medium 25 of density p, and I, is the output intensity of the
transmitting unit 2, and # describes the extinction factor.

[0071] Since the proportions of radiation have different
intensities because of the different distances travelled
through the medium 25, the extinction u of the medium 25
can be determined by dividing the measured values of the
two detector units 4. Since the extinction u is a function of
the density p of the medium 25, the density p of the medium
25 can consequently be ascertained.

LIST OF REFERENCE NUMERALS
[0072] 1 Device according to the invention

[0073] 2 Transmitting unit
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[0074] 3 Receiving unit

[0075] 4 Detector unit

[0076] 5 Detector array

[0077] 6 Container

[0078] 7 Container wall

[0079] 8 Filling material

[0080] 9 First additional detector unit
[0081] 10 Pressure sensor

[0082] 11 Second additional detector unit
[0083] 12 Retaining element

[0084] 13 Regulating/evaluating unit
[0085] 14 Input/output unit

[0086] 15 Shielding

[0087] 16 Bus line

[0088] 17 Bus line/connecting line
[0089] 18 Detector element

[0090] 19 Amplifier

[0091] 20 Discriminator

[0092] 21 Comparator

[0093] 22 AND gate

[0094] 23 Microprocessor

[0095] 24 Tube

[0096] 25 Medium

1. A device for determining and/or monitoring the density
and/or the level of a filling material in a container, in which
a transmitting unit is provided that transmits radioactive
radiation, and a receiving unit is provided that is disposed
such that it receives the radioactive radiation, or the sec-
ondary radiation generated by interaction of the radioactive
radiation with the filling material, and a regulating/evaluat-
ing unit is provided, which from the measurement data
furnished by the receiving unit determines the density and/or
the level of the filling material in the container,

characterized in that

the receiving unit (3) comprises individual detector
units (4), and the detector units (4) are positioned at
different distances from the floor of the container (6),
so that each detector unit (4) directly or indirectly
detects essentially the proportion of radiation that
passes through a defined partial area of the container
(6) or is generated in a defined partial area of the
container (6).

2. Adevice for determining and/or monitoring the density
and/or the level of a radioactive filling material in a con-
tainer, in which a receiving unit is provided which is
disposed such that it receives the radiation of the radioactive
filling material, and a regulating/evaluating unit, which from
the measurement data furnished by the receiving unit deter-
mines the density and/or the level of the filling material in
the container,
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characterized in that

the receiving unit (3) comprises individual detector
units (4), and the detector units (4) are positioned at
different distances from the floor of the container (6),
so that each detector unit (4) directly or indirectly
detects essentially the proportion of radiation that
passes through a defined partial area of the container
(6) or is generated in a defined partial area of the
container (6).

3. The device of claim 1 or 2,

characterized in that

one detector unit (4) is a solid detector and/or a liquid
detector.

4. The device of claim 1 or 2,
characterized in that

one detector unit (4) is a plastic scintillator or a crystal
scintillator with a downstream photomultiplier or a
downstream PIN diode.
5. The device of claim 1, 2 or 3,

characterized in that

one detector unit (4) is a semiconductor detector, for
instance a CdZnTe detector.
6. The device of claim 1, 2, 3, 4 or 5,

characterized in that

the detector unit (4) comprises a single detector, or that
one detector unit (4) is assembled from a plurality of
individual detectors that are disposed such that they
form a detector array (5).
7. The device of claim 1, 2, 3,4, 5 or 6,

characterized in that

at least one first additional detector unit (9) is provided,
which is disposed above a predetermined maximum
level (H) of the filling material (8) in the container
(6), and the first additional detector unit (9) receives
essentially only the radioactive radiation emitted by
the transmitting unit (2) that has not entered into
interaction with the filling material (8).

8. The device of claim 1, 2, 3,4, 5 or 6,
characterized in that

a pressure sensor (10) is provided that is disposed
above a maximum level (H) of the filling material (8)
in the container (6).
9. The device of claim 1, 2, 7 or 8,

characterized in that

at least one second additional detector unit (11) is
provided, which is disposed such that it detects
essentially only the radioactive background radiation
in the immediate vicinity of the container (6).
10. The device of claim 1, 2, 3,4, 5 or 6,

characterized in that

the distance between two successive detector units (4)
is designed variably, and the distance is adapted to
whatever the desired local resolution is.
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11. The device of claim 1, 2 or 10,
characterized in that

the detector units (4) are disposed in a predetermined

number on a retaining element (12), and the retaining
element (12) is preferably embodied flexibly.

12. The device of one or more of the foregoing claims,

characterized in that

for the case where the detector units (4) have a tem-
perature dependency, each detector unit (4) is
assigned a temperature sensor, which determines the
temperature at the measurement site; and

that the regulating/evaluating unit (13) takes the tem-

perature prevailing at the measurement site into

account in evaluating the measured level or density
data.

13. The device of one or more of the foregoing claims,

characterized in that

a bus line (17) is provided, by way of which the
detector units (4) and the regulating/evaluating unit
(13) communicate with a remote control point.

14. The device of one or more of the foregoing claims,

characterized in that

an input/output unit (14) is provided, by way of which
the operator can select an arbitrary detector unit (4)
to secure against overfilling; and

that the regulating/evaluating unit (13), via the input/
output unit (14), outputs a report accordingly as soon

as the predetermined level (L) is reached.
15. The device of claim 1, 2 or one or more of claims 3-14,

characterized in that

the regulating/evaluating unit (13) determines the mea-
surement data of the individual detector units (14)
with the container (6) empty and sets up a corre-
sponding empty profile;

that the regulating/evaluating unit (13) determines the
measurement data of the individual detector units (4)
with the container (6) full and sets up an actual
measurement profile; and

that the regulating/evaluating unit (13), by comparison
of the measurement profile with the empty profile,
furnishes information about the formation of foam
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above the filling material (8) or the formation of
scale on the container wall (7).
16. The device of claim 1 or 2,

characterized in that

the regulating/evaluating unit (13) sets up a density
profile of the filling material (8) disposed in the
container (6); and

that taking the density profile into account, the regu-
lating/evaluating unit (13) determines the level (L) of
the filling material (8) in the container (6).
17. The device of claim 1 or 2,

characterized in that

the regulating/evaluating unit (13) sets up a density
profile of the filling material (8) disposed in the
container (6); and

that taking the density profile into account, the regu-
lating/evaluating unit (13) makes the density profile
available to the operator for the sake of process
analysis and/or for regulating purposes.

18. A device for determining and/or monitoring the den-
sity of a medium in a container, in which a transmitting unit
is provided that transmits radioactive radiation, and a receiv-
ing unit is provided that is disposed such that it receives the
radioactive radiation or the secondary radiation generated by
interaction of the radioactive radiation with the filling mate-
rial, and a regulating/evaluating unit is provided which from
the measurement data furnished by the receiving unit deter-
mines the density of the medium in the container,

characterized in that

the receiving unit (3) comprises two detector units (4),
and the detector units (4) are positioned in different
positions along the container (24);

that each detector unit (4) directly or indirectly detects
essentially the proportion of radiation that passes
through a defined partial area of the container (24);
and

that from the differing extinction of the proportions of
radiation that are detected in the two detector units
(4), the regulating/evaluating unit (13) determines
the density of the medium (25) in the container (24).
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